This is an account of an experiment on the production of mesons by 300-Mev neutron bombardment of helium gas contained in a highpressure diffusion cloud chamber. Considerable advantages inhere in the cloud chamber method in that a pure target is used, mesons of all angles and energies are detected, and measurements can be made on all prongs coming from a stpr in which a meson originates. As negative mesons predominated over the positives by a large factor and the neutrals can only be detected in rare instances, most of the following is limited to the negative mesons. Attention in this experiment was focused on the following points:
Branching ratio
The various possibilities for producing a negative pion are:
3-prong stars n+n-+n+p+1T, 3 n + a. -+ He + d + 1T , n + <1 ... He 3 + p + n + 1T . The relative yields of these processes were found.
Fast prongs
Large momentum transfers occur between the nucleons involved in meson production. Thus it is of interest to classify the stars as to the most energetic prong ejected; the possibilities are proton, deuteron, 3 triton, He , or alpha.
Angular distribution
The angular distribution for meson production in helium is of interest because the lightest saturated nucleus on which large-angle data are available is carbon. 
Rare events
A few rare events were found and are discussed briefly.
The cloud chamber
This experiment served to provide an operational test of the cloud chamber prior to its employment at the bevatron .
. . 
Operation cycle
The cycle of operation, repeated every 75 seconds, is as follows:
the clearing field is turned off, the magnet current is turned on and a ready signal is sent to the cyclotron, the arc source and radiofrequency system are then turned on for three frequency-modulation cycles, and 0.1 second later a 50 -kilovolt pulse initiates the light flash.
* We are indebted to Dr. Schluter for a preprint of his article in which this idea is mentioned. 
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The Cloud Chamber
The pioneer work on high-pressure diffusion chambers, both in theory 7 and in practice, 8 was carried out by Ralph P. Shutt and collab-' orators at the Brookhaven National Laboratory; the work at Berkeley proceeded under the stimulus of their success. The present chamber ' was designed by Wilson M. Powell to fit an existing magnet; 9 a photograph of the chamber is shown in Fig. 3 .
The design pressure of this chamber is 525 psi gauge pressure. Acetone at dry-ice temperature was pumped through two parallel paths ( O,P) to cool the bottom of the chamber. Reagent-grade methyl alcohol was a.dded to the trays K under gravity feed and drained from the bottom every four hours. Black dye in the alcohol provided an excellent photographic background.
-10-ZN-1175 Fig. 3 The cloud chamber. 
Identification of Particles
This discussion is .conveniently divided into three-and four-prong events .
. Three -prong events. The majority of the three -prong events have a fast proton or deuteron and a helium isotope with a range of a few centimeters. The fast prong is identified by comparing track density with near -by proton tracks in the gas; the number of ions produced by deuterons is greater than the number of ions produced by protons at the same radius by a factor of three. A further aid in the identification is The pions with dip angle .a less than 45 were used for the energy op distributions. The quantity __ s_ , which is equal to the uncertainty in Ps momentum for small dip angles, has been calculated for the 256 mesons observed in this range of dip angles, with the result shown in Table II . 
Corrections
Difficulties in observing and aligning mesons with a dip angle greater than ± 60° led to restricting the measurements to tracks with smaller dip angles. Presumably all events happen with azimuthal symmetry; ·if this is true -a geometrical weighting factor can be applied to all tracks to correct for the excluded regions. Table III lists all mesons observe'd in four azimuthal groups for which there is no excluded region, and also shows the number of mesons in all azimuthal groups in the forward and backward 60° cones. 
Carbon and oxygen events
In the section on range -energy relationships it was estimated that the methanol-to-helium ratio was about 1:250. If the ratio of the cross sections is 5: 1, about six negative mesons from carbon or oxygen should have been observed. Six events attributed to carbon or oxygen were found. • -22-.
RESULTS AND DISCUSSION

Branching Ratios and Fast Prongs
Data Table IV shows the relative yields of the processes leading to negative pion production; uncertainties shown are standard deviations. In Table V and Table VI the data are broken down further 1n terms of the most energetic heavy prong ejected. tenth; this will be the ratio of the He 3 , n, n, and p, t, n cross sections. (B) Tannenwald' s assumption was that the incoming neutron inter2ccts with and strips a neutron or a proton off the helium; the ratio
(J (J of the 3 He , n, n and p, t, n cross sections is thus nn pp
The situation in this experiment is more similar to theory (A), and indeed the ratio found (one-tenth) is in good agreement with this theory.
More evidence on fast-deuteron formation may be had by comparison with Knapp 1 s and Ford's experiments, with "fast" defined as greater than 50 Mev. This is shown in Table VIII . Pickup and stripping become more important for heavier targets, thus it appears that stripping subtracts more deuterons from the observed yield than pickup adds.
The yield of fast He 3 particles in this experiment is 29 from 32 3 events; Knapp found 22 in 310 events.
Angular Distribution
The angular distribution based on 29 5 negative pions is shown in Table IX and Fig. 7 . (shown in Fig. 12) This event illustrates {l) an unambigously identified alpha particle, and (2) the energy-momentum balance for an event with no outgoing neutron. A tracing of a He 3 ending in the gas showed definitely more curvature than this alpha particle o •. 
